Neuraminidase treatment modifies the function of electroplax sodium channels in planar lipid bilayers.
Sodium channels from several sources are covalently modified by unusually large numbers of negatively charged sialic acid residues. In the present studies, purified electroplax sodium channels were treated with neuraminidase to remove sialic acid residues and then examined for functional changes in planar lipid bilayers. Neuraminidase treatment resulted in a large depolarizing shift in the average potential required for channel activation. Additionally, desialidated channels showed a striking increase in the frequency of reversible transitions to subconductance states. Thus it appears that sialic acid residues play a significant role in the function of sodium channels, possibly through their influence on the local electric field and/or conformational stability of the channel molecule.